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(57) Abstract: An ink-jet recording ink (IJ ink) which is excellent in dispersion stability and delivery stability, is free from blurring, 
and gives an image excellent in color development and marring resistance; an ink-jet recording ink set (LI ink set); and a recording 
method. The IJ ink and D ink set have excellent long-term storage stability. Also provided are: a print bearing an image excellent 
in color development and marring resistance; and an ink-jet recording apparatus with which the print can be obtained. The IJ ink 
comprises: a colorant comprising a pigment and/or dye surrounded by a polymer, water, and at least one compound selected from 
the group consisting of acetylene glycol surfactants, acetylene alcohol surfactants, glycol ethers, and 1,2-alkylene glycols. The IJ 
ink set comprises two or more inks of the kind described above. The recording method employs the ink and/or the ink set The 
print is one obtained through printing by the recording method. The ink-jet recording apparatus has a piezoelectric element mounted 
thereon and has such a constitution that the ink can be ejected. 
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^x^k ^^^'j;vi7^7D^K ^^^'J»f;i/7^;x^K 
^^^ i ;M?yf;v7^7'ot:;K ^^7'J;Hx^7^x^k 
y;i/Sxf;v7UrDt:;K h\ ;***y;i/$ 

u;mx^i/7^rD^7n\ 77'J;nstKD*^^k :p*y;i/& 

T>7 *))V@L— 2 — fc. KP^r^7 , D tf;K ;**^U;i/& 
tKo^rS/pt^;K * * £ y 2 - 
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4'-^7^^7z^;V7^X 4, 4'-i;7^S?7i-MMX S^T" 

r ^ y * » * r h * %> e> i ttKioirtfess 2 flw±*T sfc-a* 
£/8v>£©>Wf;b<> flixfcfx #y:c— y/Mfy*— /k tfVrh^trui/ 
i-f;i/^V3-;K 7**i/>*WF*I^?'J*-^ x#*$/&nigg 
j*si«y*— ;k F>*#uixf/w«»j*-^ i&G-JMsyMy/ntfy* 

-;k $y>#y*— /k Apy^t^'J^vio^w-;^ ; *yx- 

rWJ7rA tf'Jx h7^?-l/>x-r;i/J?7? > s 7)V*U>**VJ F 
*<J*-^-hf »J7^X 7^«;;^'j7^>WJ7^g;*-'Jx- 

y/i'jjey^-*— ;k # 9 r h 7 ^ f i/ >x-f ;i/S??-*-;k -ryu^ynr^ 

y ;k U x*5\n,# y *-;*--;i/ N * U h 

-;k t- * u y * y $>x># y ?-;*-;k ^ y y 

18W±©W^^2i@J^±*-rs>fb^&fflv%S©5{>s$f^LV>o STABS 
^'jn^M, ^^^yp-<;i^t, 7p^x;h, tfxy^v*, trxu^gfr 
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T*yi/-K h »Jx?-U>^y n— ;v^T^U I/— K rh7X?-l/>^ij3 
— /l^T^Dl/— K #'JxfU>^U3-;vWJ I/— K 7>J^»JU 

^)jD^>^>fJv^'J3-;v) TV^—Ys 1, 3-^i/>^>j3-;v 
s?7^yi/— K l, 6-^*tf>$>#-;i/$?7^ui/--K ttiy+juin) 

^'j3-;i/i;7^ U 1/- K 2 - t h*D*^ — 1 , 3 -*?7# U D^r^7'D^>> 

2, 2-tr^ C4- (TPW**/) 7i-;i/) rn;t> N 2, 2-tx C4- 
(7^ijD^>il>^» 7zr;i/) /DMX 2, 2-tTX C4- (Tt?Vu 
*i/x- • ^x 7i-^) 7*D7t> x 2, 2-tX C4- (T^y 

D^xl***/ • #yxh^» 7ix;^ 7D/^>, h Kn^tT/t y 

tf^y^i/^y n-;^^ y j/— k y k 

— h^TP V I* — h» ^>^xiJ^n-;i/bU7^iJl/-h % t 1 
h5^D i Elf^7xy— )\tAV7>7 y I/— K h 'J ^'J-fen-^7^ y>— K 

h y^^P— ;p7d^> h y y i/— k by* (T^yD4r^^;i/) -fy 
^T^i^-hs x?i/>^ij3- ;i/$>***y K ^xfi/>^9 3-;pj> 
k h yx^i/y^yzi-;v^^^y p-k eph^x^u>^ 
yn— ;i/$>.***y K #uxfi/>^ij3-w^^ y i/— k rot 
v>^y=i— y k#D 7oti/>^'j3- y K 

1, 3 try v-K l, 4-:/*>^:*-;t/^* 
*yu— K l, 6-^*tf>^-;i>^** y i/-K ^t^>f;^U3 

-;i/^***y 1/— K 2-fc Fn=^>- 1, 3-^^'Jd^>7d;i>, 

2, 2-tX C4- U^yD*^) 7ir;i/) 7-D^> N 2, 2 - C4 
- (^^jn^>iF^» 7o;tX 2, 2-£* C4- 
^ijD^>xh^>^b^» 7i-W 2, 2-tr* C4- U 
^^y D^rS/x ^>#ijx h=^» 7ir;i/) 7*D/1> S ^ h 7 70^6 If* 7 
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;i/^h^*** y i/-K b y^y-te-o-;i/$M**yv-K hy^n- 

0 1-0. l©i5B-e^&&ffi£»f £©#$?i;b^o 0. 0 1*^£DJ1^ 
L<fcv\> 3;*x 0. l£j©-Ti:i!5tt£ti:©&T, )&^g©i£;M£#ig£Sfc#># 

$im\t 7^Vn-f;i/S, ^^^'Jn^fji/S, 
^7PW>7 5^» £fc&4, (4— >7V^ 
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TfifiikT-o. 3~i. 5©«&fflT*j&:t&££ft£#s m^Mo^nm.^mifi^ 

OOnmWT, ft£ b< fc*2 0 0 nm&TT\ S^&©*ffi#©mKJi&£Sfc 

^sk-x^k d-;i/^;k tf>M;i^©a*©#&tg£fflivrx Mffl© 
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Kiss mt>tiz>m&mzmm<b?z>£&, tm%it(D^nm^^mmh^ifi 
m^4afe^m^ii&wt-sa^T-M^«ktf/*feyt^*^Lfc*^jj±, 

«fc a * rtfrfc-r 2> £ £ t £ ■=> Ts ^HWW#eWtt^P«H 7 t 
-;i>*;trfc:«fcoTiR»bT^S^fctt'V?\ U^r-tf 
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^SPJfc^Tm^ftS^&^v-fct, tm;^, 7^Ud 

*i£ i a^±©^fiaw^ii:7Kms% 2 «±*-r a^^s $ v> so^s l < , 

— K hu^u>^yn-;i/^T^y u— k h va^i/^y n-^T- 
^yiz-K * , 'jifi/>^ | j3-M7^'ji/-h, t- y;i/T* y i/-K t: 

*^*^>w;3-*) ts^-k i, 3-7^i/>^»j3-;^7^ 

yi/-K 1, 6-^t>^-;i/j;7^iJi/-h % ^^-^>^;i/^yn-;i/ 

yr^yiz-K 7Dti/>^'j y u— k #y rnei/v^yp 

y 1/ — K 2-tKD^>-l, y u*c*/zrx2rt>^ 2, 

2-tfX C4- (T^yn^r^) 7i^v) ro;rA 2, 2-tTX C 4 — (T 
*yp*^:xh:^» 7in;i/) 7*D/1> S 2, 2-bTX C4- (7^'Jo^ 
• ^j: Y**/) 7*-)^ rn/1> N 2, 2-lfX C4- (7^yn^r 

>^;p^y 3— ;i/^r^y i^-hs l, 4-:/*>^;4-— y i/-K ^ 
^>^nj^ y h-;vtytKD^^>^7^ y u— K h y M-n — )i 
^^71;- ;i/A^T^y k h y ^y-tD— )ivt# y k 

U^fD-;V7D^>h'j7^»J Ix— K hy^ (7^'jD^r^X^l/) ^fV^> 

xfi/y^Un-^^i'iJ K J?x?-i/>^ij3-;vw 
*?yi/-K h'Jxfi/>^ij3-;i/^^^ij 1/-K ^b^x:^i/>yy 
u-)\,y*$>? y U— K ^';x^i/>^ij3-;i/^^^^ijv-h, rntfi/ 

1, 3-7*^i/>^'j3-;^^^ij K 1, 4-^>$;5}--;i/^pt^ 
*yi^-K l, 6 y k 
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2, C4- U^^'JD^) 7°D/1> N 2, 2-tfX C4 

- 'J P^>:nl^» 7i^) t-p/^x 2, 2-tT* C4- 

^UD^^aih^r^^^h^r^) 7i^) rn7t> N 2, 2 -If* C4- (;* 

x/-;i/A^^^^ y i/— Fx ^S/^D^y^-;bs?^^^ y v-K 
*^eny >®*;*^>^;i/^y:3-;i/^^yi^K s>*>*:cy;*y h 
**y i/— K ^xi^ij f— /n»y***y i/-K ^>^i>j^<j h- 

lufB^ati^^^-o^iDmttx ^e>*i-5^y^-oaat:^LT0. 1 ~2 

ffl££tt*j^#fe£S&£#*b<fc^o £fcx 2 011%*iSti:illtj(0« 

*s 7^>jP'f;v^fcii^^^UD'f^ t-d^;i/^ tr^y^g, t: 

T-^So ^^pb^aAtt^^v-oM^tbTttx x^-U>j3.J:rjt^^-;i/Xf- 
f **tw>i^I/> n ^p;i/^^ix> x ^^d;i/^^u> n 7da^^1/> s 
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T^UU-K T9VfrWt'<>i»W 7^'JM7i-;K 7x;^>x^|/7 
K TS7V)imi/trv\*i/)K ¥*/>7 u^y* -frTt VV—Y^ 9 

h>7>*yi^-K $ri) ^>^;pt^ y i,- h^cD#WI6T^ y ^Kx^/HH ; 

tppyfrm. **?v»m*r)K ***y,«x^;K ^^y^n-:/ 
2-x^;w\^;M**y i^-k 7 , h^>^f;M^^'Jl/-hs ^ 

>^x;m** y i/— K ^^7n^>r-W^>xf;^^7 y W-hs * 
^7'J;i/ifh7hKn7;i/7'jJK -f U #;t/x;i/^^ y k 2-tpp 

*$/x?-;M**y 1/- K 2 - fc. K D Z-i/ZTn * ^ y U- K 2-tK 

/M-^x^l/ri^fc,, 2-^^^'JP'f;i'^^if ;i/7^;i/i, *7P7 

* h>***y u-k ^y ^;m** y v-vmo&'Mm**'? y;i/&xx 
y;i/-3, h*^^>-K>v ry^-ty^T-fe^— k 7'j;v7i 

to; 7 -?1"(>WL, -r^3>^ < fcrjt^ttf > ©x^7 i ;i/^ ; T^y 
^^7'jDxhij;K fttTk^WV^ N-g^l^f ^ h\ 

h ur iii^Mcgi^yY-^j b^o m^S&tt©^^ v-©ji 
#0di:LTyu 7^'Jox K»;;k 7vdxMJ;k 7?-;H8J?7* 7 ';n^r 
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>fc bT- U 5= > & if ; &mtf $> fi % o cm S> fct J£$ft * tc - a fit±©«^«9 i: b 
^ ^-©^iPgfciU M^S^-rs^fC^Jt^bts 2~15^;H£§& 

##fc:fe^T#ifc££ttK&*Uifc©£fc£o 1 5 Wit&LTVMimt 
©£«JfcJ1-3£i:#T*t&©-?s ^>*&^$i©#$:££&£^#s;ifc#T-t 

So 

mzmzt. 4 o~io o°c-ei o~6 ommm<&B.j&mt%>z.t£&^x$in 

&Ln2>*y?-t<D&&£ttLT, 0. l~51i 0 /omi<, <fc!)$?£b 
<&0. l~3fiS%##S;b^o £*)#3;b<fcJ:, ^¥1 0-3 1 6 9 0 9 

mmMM*m?zm&ftznztztbo!>m'&ni&m£LT&, mum* u •> a> 

5B«!W-H;£Ax jfflKlfcrV^frAs 2, 2 -TV If* (2-^^;i/7*P^ 
*>T^» ziaaWfix £fc&4, 4-T^tfX (4->>7/'§fi) &£© 
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£*>}>*< b*>^A,^fr*#mM {Mft?#miKm&&mmAhtit>(D) 

n&&mthx&, 7i;*;n^ mum, mm-^mcDm^^^m^-rnm 
^-efctitrnv^ ^Pium^B&hhxu, g-jwafix rvM> tpvuj 

^ilt-ifeot, £;i/#^>;i^ N tpD^>;i/S, 7^y& 
$fc&2M45i±. kH0*^Vis x;i/*> 

U n y K >g| : * U y TP U y h y ;vita^ 

#\ 7^y;i/R*y £A-T*y;i/-h y;i^a-&# N y;i/^ 
^^^;i/*a-&^ 7^ y;i/&-7£ u;i/^x^^;i/*a-&^^©T^ y 
©J9g^<J:7jf^tif,©^ : *^>-:r£ y;i/g#s^tfk *^v>-**^ y;i/ 
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fa ^-)]/^-y^^>-T^^))im^m^fa V-)ii--7*u>- visj 

me-fr-tv h>m&m&fa Bmv-K-Tp v jvm&m&fttexvmmz 
i/ tis * ©•?& £ c t aw £ b zm&&$m 

Sttffl©IMW9fe«a:b-Cttx #£164 9-4 6 2 9 1#&#, 1 - 2 4 

1 4 2#&&, #HK6 2- 1 048 0 2^&3gfcHBfs£*iT^S <t^3&7-^- 
>&©/"; ;H§^#s ^HHB 6 2-2 2 1 4 3 l^&^fclBii£*lT^S«fc9£ 
T-*>tt©:7P^r:;i,f§z$# N ^H^6 2-3 4 9 4 7^ffi, &HHS5 5- 

1152 5^&m£mn$nz^%&?teT-*>&(DT>7 v )i®mmits 

BS4 6-3 4 8 9 8^#, ftHBg5 1-3 0 2 8 4-5&*fcffl«£ftTV>3 «fc 
^^T-^>tt©>f^n>^il^i^ ^f&BS5 1-415 7^&#, #1116 5 1 

-3028 4^&mtmm2nx^z£oft7-*y&0-?\/j>Mmmik ; # 
nie 62-10480 2^&m£mm$tiz^z>&5-&;-*>&®7V)\'mm 
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^11186 2 - 1 0 0 5 0 2^&®fcfBf&2ftT^S<fc9fc/-:fr>&©Tn 
^HBg5 6-2 8 2 0 8^&&fcfB^£*iW£ <fc-5&^-;fr> 
S07^'J;vgm 9 - 1 2 6 8 l#&&fcf3«£;ixTV^J;5fc 

;-*>&<D4*?>mmmi*. ftnng5 9-741 0 2^&#ciB«£*i/t^ 

tiT v> s J; a * >&©T y $fcf £ *i£ . 

*%wt#^x. m&&Rmt&&mt\sT&, tib©^ (i) $fc&5£ (i d 

T-^£;h,£ft^ti#$?l;L^„ a; (I) jfcfcfcfcsS (II) -«£:Jx3«i^4#iM® 
itZzttfiT-%%o a (I) (I I) T-^ftsm^telTOStt&l&s 

fes 5£ (I) T^^ii*«-&tt#®MttjSfiJtts ^H¥5-3 2 0 2 7 6^# s 
10-31690 9^#t:^TPi^^tlfefe©T-$ > So 



CH2=CH-CH2-0-CH 2 
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[±5£<k RttTKm^Sfett^mUfl-l 2®MHb**S££U nfc*2~2 0 
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(III) 



(IV) 



(V) 



(VI) 



CH 2 =CH-CIfeOCH2 




C9H19 ( ( )) O-CH2- CH-CH0iH4-O-) 10-SO3M 



M=NH| 



CH 2 =CH-CIfeO-<|3l2 
C6H13 ( ( ) ) OCH2- CH-0-(qjH4-0-)i4-S03M 




M=Na 



d^=CH-CIfeO-CH2 




C4H9 ( ( )) OCH2- CH-O-CCjHt-O-) 6-SO3M 



M=NH(C2H40Hl3 




CbHit )) O-CH2- CH-O-^CzHU-O-) 4-SO3M 

M=NH| 



55; (i) ®n&&Rmm&M&ftms i 0 zm^z£i>r*%Zo mtfs mmit 
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1 0-7jM*5NH 4 T**oTs S(III) fciStS, SE-2 0NB\ SE- 
1 0N©n#2 0©fc©-?:&£o 

^fes S(II) ^^tl^«^ttl^®tStt^J«:WT©3i»)-efe5o 



(ID 




X ; -S0 3 M f -H 

[±5$4»s R' ttTk^M^^fe tittle 1-1 2©^b*^*^^U n&2~2 
^^-To ] 

R' tt. C 9 H 19 -£fcttC 8 H 17 -T*&S££##£bVY 0 

M-Xjlllfia^^OT^TD^HS^U-X (T*TP>HS-0 5s HS 
-10 N HS-20 S HS-1025K >R*h> U-X (RN-1 0 N 

RN-20s RN-30.RN-50, RN-2025), -a-7D>f^7>' 
U-X (za-7D>r>f7N-l 77E, S-510X ^flS^^tt©^^ 
*UTV-XNE^U-X(NE- 1 0, NE-2 0, NE-3 0, NE-4 0, 
NE-5 0) fcirtfUfcf £>*l£„ 

fi^OT^tt^JO^JPStts M*4£cfctf/|;;fc&ffe3ftfc:frb-a 10-15 
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*fcs l^^^'iY-mbfefMhlt^ #£¥7-946 34^& 

*fc*iM*i*n¥8-5 9 7 1 5^&mtmmtiT^5£5-&n*mn : ?z* 

T^Wbbfc*^ WO 9 9 5 1 6 9 0fc|B«£;h,T^3 «ta^®fc^»;?- 
*#&-£LfcM$k ^BftlfBge 1 0 3 3 8 O^tfaf^trCV^iafc^Dy 

(WTx "SPp" t£>^5) #1 l~14cal/cm 3 ©KBt^^ fro. 
"ASP" fcfe^d) #1. 0 cal/cmH)U:T*&£©#$?g;bV^ d^Tx 

SP p tt s ^U*7-©«*ttv «&M££*-r*©"? N SP P #1 lcal/cm 

# 1 4 c a 1 / c m 3 3 kx*tt*IM*4»T5# U v-©EH #jj§ d o T*fnjf 
#&a£ftT*£8J©*fcM#ii*U »-&fcJ;oTttttft©JSiiDtfBfeHs tt 

m&z&omi*; xjuv>Bm*t)ifi&KaKo vtzw-ox, sp p &x ±ia© 
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jgCtK tits ttm£££©MiT^X;i/©S^3;D#£l^ 

*fc©Mfci\ ±IB©$5B#«F£ l^«> 

ej) fc^/WWR (AvJ TfB©Fedors©5££!)8titUT*#;fc<ii-e 

<Fedors®S> 

8= (2Ae,/2Av,) 1/2 

(I0I5J§&, (M^, 1 9 8 0), 5 4~5 5^-i?) 

W^7^-^ftx 3!(l»**&©ffl-^ H#r*fr £>©»»* **>U^ 

£fcx «"M^«fcrj t /*fe(i^§^'rs^U > x'-j©Mtt. 2 0-2 0 0 
K0Hmg/g©fSHT*&££*:##3;L<U 6 0-1 4 OKOHmg/gtfe 

T-©#gc££tt;&H-#« <U iitf2 0 0KOHmg/g^5^ 

«68J©Mi§©li&fc:iS^££fcB^©^ *^Jtt^©*»JBj^K£*iSfctf> 
tttffl££&©iwb-e>y x;v©Bg* d mmt» e> s ±ib©I5h 
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tf (Differential scanning calorimeter) fc: <k <fcoTf#£> iifc^H 

*MM*fc:feV*T* RtftK-* ©Jftttfr 6 ft*ft©Hi&j&fc:iflia>o T»**gi V%fe i: 

^•CttSPtt^x Jfcfk B*f*&iT©ft©«tt*a»t:*fli-rsck*»»l&iiT* 
tK ^n^©^*^t"SClfct<toT^^7X^MS* s ^^tl5ili:A $ 
»fe*iT^S. *»Wfc:fe^TB\ (DSC) 

tt«kD±ia©®ffl^i:-rs^h*s-etSo r«»*j;rjf/*&tt»»*s^-r 
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©i3&&ft±-£©J«iS&#2 5°CJ^TT-^S©A s »Sb<. cfc!)$f£b<ttl 
££fc#£b<ttl OTOT-Cife&o *2§BJ§©^>*©fBt^£tt±T- 

^ y * 7 4 )V A 'J>l©/H ^-i:i:*fc^l^^^x.n 

;i/A^) fcl Ommxl 0 mm(Dllt:l 0 0 % d u t yT*^* ©SOU 

> ZEBRA PEN2 (fitt) fc/Sl^Ts 5 0 0 g«f«*C«ft 1 Omm/# 

zkli&&^©*fc:*r?-S}g8?&Jix 1 0«S%^Tt$>5^h* s » 
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&MMt&a t>z<smTz><DimzL^o c^tn ffimm&. 7***4^^7 

vTd> n txi*7***4V : j-7Vv>^ i>X4V?7\?n>^ rnt-hn 
J; tf/i:fcfci:^>y K U 7V-*1fiU$L b < & *l£o 

ffi®M(DMftMt\sT&s mZ&s 7***4 V?-7Vu>£LT&*?** 
4 V?7Vn>*G%)f&fttt2>b(Dlfi(MZ.&l*S-8 0 OHsNS 8 0 0G, 
NS-80 0P : JU^tf-feMxam&dtt) rfrl!K£*iTi^o ^n;i/T;v^r 
*4 V5-7VU >£ bTfct? p;W v*?-*2-7Vu >£W$Jf&0-£-r 3 

0 0W N NS-80D, NS-CG. NS-TM, NS-RS : 

BD2 0. 7PWGXLs rn^rfeJl'L V. 7D^-b;i/TN:«±^* 
B) x ^-if^f KBIT. =r-V4 FNIPA:ttJb^-if-fefl3rtX«at^a)m 

^-;K KB T s STiM KAS : tt±^#-tefcJ*X»«5$£a) rfrflg 

£*lT^£o ^njl/^r^UZ-^^WttSfeOtf (#Jx.fcfPCMX : 

NS-BPs 5^--?M KB I T- 2 ON, KSPB. ^--fe f MI P. 

~?4>?Xi7,*?v hS 5 2 0 X t-ty K S K 2 N KNS- 1 0 CK 5 s - 

+J--f KBF-K ^— -t^-T KC3Hv ^n-fey M61, =r-V4 KCSA, 5 s 
-1M KCSTs =r-V4 KC3, ^-iM KOMPs ^--y-^ KXR-6, =r 
— 1M KNMs ^ft-fXN7 6 0, r-tf hP4 N T-t>nP-8, t= 
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J: f £ * ©£ «fc tf^ > X-f v 7 */ d y £ £ T s * (D&%}m 

I*. 

x^i/>$;7^ >q^=^- h u x^i/>i?T^ ymmmm± v u ^a 
VAi&s ^uypT^ymmm^Tye-^AM. ^vyvr^yvmnm 

m&%#v?-xn^v tzm&M(oftm£fe&<DmT *mi?z>n%&%>z><> 

mmffltLX&S?i'?V^*i')]'7y*-^2x-h?-Y%&TF/$ltc&'<y 

ifcfcs BfrJg#J©»lg (A) #0. 0 1SM%~0. lM%T*fc!K fuf3£ 
S^^>«^J©»M (B) #0 . 0 1M%~0. 5Ii°/.tfe^ BUI3B& 
fl&l©»]* (C) #0. 0 1SS%~0. 2a*%T*fe!)x A + B + C#0. 
0 3M%~0. 8II°/oTfe5©W*bK 
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#j»8k sstgrniak ttftmau pHiiiK *«?i6S»j> m<bm±m. mnm. 

r Ux^u>^U3-;k #^*2 0 0 0WWJxfl/>^'J 3- 
;K rnt:i/>^U3-;K 3?rnKU>jnj3-^ h'J7n^v>^ij3- 

^yn-;w l, 4-7^>^^--;k i, 3-:/*>5M--;k l, 5-^> 



64 



WO 01/96483 



PCT/JP01/04787 



;k **y-;K ^^^-;k 7d;v-;k w V7*D/iy-;i/^jf©^tSci 
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-r>*©tt^^&ii£±#b#^&£o *&tt©mstt 

8ltt# U v-comn % £V/£tz fcfc&*4*p & ©lKtt#& c DfcU^i:*^;* 

^Js^Jn*-r-^jnbT*>f >^©*s^^±^?>-rs -f >2<offibU%iifi®u 

ei±* *^bj©w mb&/jh >*©*j*fcovvrKi!BLfc#s 
©w v^tt^sffi^b-frfeDs jits -y^p— r>* x ^> 

>f > * fttt*-6-t>* 5 * T? £ S o 
*bT* il©J:5^*l6BJi©-r >*S?xy pE«flH>£:fc«fctF-f 

iV/*fett*^BJi©-f rg«H-f rfcflJV^* 

■fey p©J£*©*^fc:fc^TI±s ft-f^fxy hfiftMl^ >*#ffl»J£JR&£ 
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7^M©l/-1f-K^r7-^|fe^«^V^^D h7>^UPAl 5 o 
fc £ D Wfe bfco *fes ;t£8J©tf U T-cDtf^;* -fe -< n-m^ (ft) 

M#ft^atM^«th (*Hj£*f&»if-: DSC) TfjiJgU E<fi£bfc#i£fcJ; 

ot^an-i : vvvtm&m 

&n¥i 0-3 1 6 9 0 9 ^mtmrnzhtcmmmi *>m 

68!ll-l£i^Ufco *-^>/7^ — OC :uu>V7 

-/se-ion (M«flsM) 6 ofi*sui:^7K2 5 omm^Ktu^xm^ 

ftttML fiKMHk «m^SJS> »IT«l4*fllitfcRiS«Sfci8!Xbfco ov> 

y— h 5 1 mm®. & vjum to mm® t±m&&mRm&M 1 o mssu 

jrf»4*ffl^T±B©RjB««*t*^fc*Tbfco aST*lT&£6 0«CT?4 
8WMBM££Jfc*fTofc. #6Hfc»6ffl©^«*S*ttfl3* U«>At?4»»bT 
pH8tt&CMU 0. 4 Am©7^;i/^--e5jibTi|i^^^l^*bfeo 
£ftfc«fcoTB&©»fe#J©#$C&£#fco U-X&y-^nyrtt«©l/-1f 
-Fy^v— **ttft»**je*|^-f *D h7>^UPA150 (Leeds & 
Northrup Microtrac UPA 150) -C¥®%L?®*WMLtzbZ5. ¥$t£?gttl 
0 5nm^oL g;fc N -fc^n-^ (ft) gt&TtSEMf&Sih (^H^*^S 
If: DSC) DSC2 0 0*C«6#Jl-l©^7^te3^»ft*ai^bfc2:C:5N * 
&&!©# U v-©#-7Xif£igMgtfcfc 1 0 °CT*&o fc 0 

(«68Jl-2: ^TVUfiffl) 
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:^7'J7> MQ lufB (Sf£8l 1-1) fcB«©^i&fc 

Mtt mgj&mmet :DSC) DSC2 0 0 1-2 Ojtf 7^tK»Mtt 

£$]£bfch£5s ^fe^JCD^U^-O^X^^Sttl 0°C-Cfeofco 

p>*»:^7y7>m) cft*.fctt*tt* ma (stfiai 1-1) 

tit) Bi$©5f &&l©#gtf££l#fco y -X&y-x d *> Tim.® i/— if- h* y 

rnrnmm (^M&mmm :dso dsc2o o-c*eau i-3cd^vx^s 

(«fe^ll-4:>f^n-»^J) 

D _ ;1/: ^^,; r>hM) fcftjtfcjBWM*, m mm\ i-d tH«o^t 

«fc D B W©«fe^JcD^^«:l§feo U -X&y-X P y 7**fc§£© 1/— if- K v 7 

^-is^mMft-fimim^ivv F7>^upai5 o^MM^so^bfc 

MSh (ja*SSj£S*«tt :DSC) DSC2 0 0 "CafeM 1-4 ©if 9^ WfiflE 
(»ft«l-5:^y^lH5») 

8H¥1 0-3 1 6 9 0 9^&«fci3ifc&ftfc^ife0!]l kH«©*tttJ:!)3» 
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S-10 (H-Uffilg (#0) 6 0««»k**2 5 OfiifflJttiCiDitTjB** 

h 5 1 119s * * 1? U 1 0 M$ fc±fB«£tt#®*Ste$J 1 0 MSB 
«*U»>Al«masi:zKl 0 OM®£M£rbfc?UbtJ£fi&bs iti^^T 

fcioti m(»m&m(DttWLWi*mc 0 u -x& ^ n y r^tn© ^ -if- f 

y^-^s^jft^Wjat^^n h7^UPA15 OT-¥^^g*«0^ 
bfch^5s ¥$&^g&l lOnmT-feofco -fe-fn-S^ (#) gSUft 
j&SM&fith (3*&££itSg|- : D S C) D S C 2 0 0t?f^J©^77gfS 

*-*->:/7y*M*4£C. I. W>h7;i/-15 :3 (i7^o^>7^ 
>I^:^7'J7>HS) fcft£fc£W£s lufB Oi&ai 1-5) fcH«0*iSfc 
ck D g &©^£#J©#8cM*#;ti:o U-X&y-XD y rttM© K y 7* 

^*tf (^n^si»«ti- : d s o d s c 2 o o nm&mox ? zm&umzm 
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k«:^7'J7>m) tfttBm mm mmi 1-5) tmno^m 

r7-#s&g#«£$s^*n F7>^upai 5 o-e¥^&^g£$!5£L 

S&fith (^M^ftl»*tf :DSC) DSC20 0*C»e»l©3lf 

(«^Jl-8:>rxn-«fe^J) 

:/^y*M*4£C. I. t^pOh^n-l 8 0 (^MfDDK 

D-;p : ^7'j7> hm fcft*&j&wau huib (^^j 1-5) tmrno^mt 

^t?gtt8 5nmtfe^feo £fcs -fe>f n-S^ («0 SPIES' 
MSff- (^H^ftHftfiffl- : D S C) D S C 2 0 0 T!m&M<D% 5 xm&M&&m 

*m&m&. 0-31690 9^4km&mtmm$titcmMMi 

KT>3b-*>«tit4ttt«) 5«mSBfc5£ (IV) T?&ici%z&&&9mf&&M 
SE-10N 3Sa»fcS*8 0S*»4»fcilDiE.Tjii^«&4KFH 

naitbT^asffofc. &we:p*yp-Mj;i/i. 6SM£a&st*u&A 

0. 0 5««»fc**6t:*liDbT6 0"CT?4 8l*BBa^Sl6*ffofco l#S>ft 
fc«»*0. 4^m©7-f;i/^-TitabT3fi^:«t : ?*|»3Scbfe 0 £*ifcJ;oT 

iS (IV) -e^ti^a^^MM^J^xjbUrv-^SE-lON (MS 
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©ttfcDfc, 5$ (II) -c&3ft*S^#Mfi«teaJ:P*7P>HS-l 
Ofcffi^fcWfcfcx fiilB (^£8) 1-9) kBSto*ifefc.fc&B«©^&J©#fi* 

Cf68Jl-ll:S'7'>gfi8J) 

#-*>:77y*©ttfc>!>fc:C. I. : Z&m^&LH- 

t±* tufa mmu-v) tmm<D&mK&*>m®ttM®&wmznizo 

(*fiffll-12:^-g>**e*) 

*-#>:/5y*©ftt>&fcC.I.K^.*>rVy Kl 2 2£/§HfcetfU± N 

IdlB (iffe^l 1-9) i:^©*^fc:«fc 0 BW©«f^J©^ms#fc<, 
Otfe&l 1-15: 7^ **«&&)) 

i:^ (IV) ^£ftSfi££#®?Stt&JSE-10N (JflfUbgSi) 

£*8 OS«a*tJlniE.TjB§**JIRItU ^^{Cl7->h^;i/ (5fcJII»f1U*«) 

^2W^tfc 0 i©*-^>^7y^*S-&tt#li!fi5tt»jT?^|Jcbfc» 

^MCtAlfe. O^T*. 2-t h*P^r^^;M^^ 2aa^il3i 

mm-tiw&o. o 5MMSPh$^e»t»bT 6 o°ct-4 8mmm&Bijfc*fi 
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Oi&fti 1-16 : y zm&m) 

A-*>^7^ ( 7 -^>C :3n>t7>3b-^>^tS) 1011 
gUt^ (IV) Tf^SftSS^IjWSttflJSE-l ON Oflifti) 6H$ 

fc»6«»CI»ALfc. ^>J?^^^«;i/-h21t» N n- 

(*fi»Jl-17: 

«&fc5£ (IV) «$iiaa^JM5iSttfflSE-l(>N (JittftK) 6Sfi8ff 

©^«**KflS3by»A-epH81f^fciillU 0. 4/zm©7 4;i/*--C« 
fefMoSIH:, 1 0 IKOHmg/gtfcofe. *6*!l®ttMtiU S^rtt© 
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mta (iv) -cm$tizme>&%-mmm\sE - 1 on (msim) 6a»gp 
») ■ci&2»B^i[**fc. d©^««*. at#Mu MSnsfSs 

>g«E#SJ&> »T»-4-*«fitfcSJ6S«t«!X-rao ov>^ s 'O^W 

fcHTbfc. iTF$ST&fc:6 0°CT*4 8BIB«-& 1 RJ6*fTofc. fc&*ifc*6ffl 
O^HW*ft**flS*y «>A-CpH8iU^fc:fi^U 0. 4//m07-f/^-tfi 

fcJ»ea©»lBittx 1 6 8 KOHmg/gTJ&ofc. Jtfe&JoMffi&s «-£#© 

WBiai:»ft-rck*"Cfta««^#©»iPtt^7^-^ (8) &i i. 3n&^ 

Up5y*UPA15 0T?5p*Sltt^g*«ijebfc2:C5x TOtt^Stt 1 1 On 
SC) D S C 2 0 0 •CSfii©^7^t^te$ jl^bfe h J: 5x *#£>4afcJt& 

m&m 1-19 : 75 * 

*fc5$ (IV) ?&$ftSl^J|LMttft|SE-10N (MUM) 6fiM 

6 oas9+tiiniTtt^«[*jiai*u s (&;iittftm 
* * * y )vwt i mss& k ±ffls^tt#®tstt«B o . i smsb ^ u •> a o . 
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*mc 0 m<otitcim&M<Dmm&, io iKOHmg/gT-&-=>fco^fe&j©M 

WSIS^^Phv'yi'UPAl 5 0^¥$*fc : Pg£«!l£bfc*:;i3s 
?gl0 5nmt^ofc. -fe^u-m^P (ft) K*tfcj££S>fMfc:l§|- (wHjfe 
: D S C) D S C 2 0 0-C«fiffl©*7^«iSP«**«iJfeUfcfc£*N 

(«e»l-20:r9sr^«fia) 

»M¥i 0-3 1 6 9 0 9^&mKm&ztitz$mmi tmmon&tx*). 

5iig?i:^ 54: (iv) ■c**n*«^tt#H«tta7' 
fciinitT3B^«[S4i«H3^rtT«^a*eofc.*v>-c,7^ u p- h y» 1 . 

181*9^0. 0 5SM^i: : &^^>fc:JPx.T6 0 o C7j4 8Kf^ 
S^Sl6*ffofco l§e>*tfci£$££0. 4^m©pt>ri/>^;i/^--e^JgbT 
ifi*&*£|Sfcicbfco 

o. 0 5afi8P£«jnu zztjxi'&.m&i o on&®tn&mi&mtvx 

a«E»*U«>A*0. 5fiMSPA*U sa*#Hft7 0XI*«Srbfco *^Tfs 7 
r*>J7V-rSE-l 0N*3M»&A*lT*#bfc«x 1 5 MM 

4 5 aM£J:tPt -*y s *JU*JUij79 > 0 . 0 2 Mg&£A*lfc&-&$8«<^ 
*TbSJ6£*fe«fcs zJc&ils^ h y >> A-£**tJbTp H 8 fca«bT*& 0 . 
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>^UPA15 OT^JSffcf&fcaiifeLfcfc^Ss W-*sn*&&lO 5 nmT-& 

(»&&ii-2i ifmmmit^Liz^ytm&m) 

ftH¥ 10-31690 9^&#fcfBf&£ftfc^S(&0!) 1 kH»©*ttfcJ: t)> 

tt^as) i o osm£:$ ( i v) ^^*i5«^#ia«tt^js e- i o 
n 6 om*^i:*2k2 5 omm^tzm^xm^^mmh, 

UP- hU;i/3 OMMglJ, ^I/>5 0I1S, n-^^'Jl/-H5 
7y>MPC-7 0 9 (teS-ttstt^a®) 1511135^ jfflKR* U £A IS 

fco ftfenfcitfe*!©^*****^*'; »>AT*pH8iu&fcii&U 0. 4# 

$1-21©#U v-«D#5*te£fifttt2 5°C-e$»^fc 0 
(3©fi*J 1-22 : «ftU§Mlfc^7>i^J) 

*-*>^9y^lM»*K^>h^-l 5 : 3 m?* ni/T=->Mm : 
^7'J7>h») fcftjtfceWBU lulB (££811-21) £M»<Z>¥ttt:j;!>in 
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^^mH8 5 nmt^ofco 
(mm\ 1-23 : ^MM*^bfeT^>^^ill) 

*4:*t7'J7>MQ fcftjtfcei*H\ mU (m&M 1-21) h^©^fc,tD 
^^^«!l^lT>r^o h7>^UPA15 OT-^SiH^fcSl^bfcfcc: 

(^&#J 1-24 : j««tJ»«l*^*bfc-f xD-JtSffl) 

^7'J7>hS) fctt^fcJ&W&s HulB 0t£#Jl-21) tmWHD^&lz&bB® 

®m&m<?>ft&.%L*mzo u -x&y -x n » x^m©i/— p * 77-js 

ttft«"flr*3e«l^^o F7«^UPA1 5 OTS^tt^S&WJgUfcfc;!^ 
^tS^gttS OnnTC&ofco 

(3»e«l2-l:^y^3»6*J) 

•*>$>/M**U I/— r 8 4M9k n-X> U I/— h 8 5MSk 

2-k Kd^r^x^;M^^'JP-h3 5Sfi^, * p p y 2 5 £M X ^ 
y^;M**U l/-h 1 3fifigp^J:rjft — ^>;i/^;M-#$/- 2 -x?-;i, 

U ^TJ^T^s IfcBfift-C 2 OKfR£ft»d«ft^ **\«/x^;i,$- p 
SUTfi^ifc (A) %Hfe„ £©m£# (A) tt, GPC08S, S»¥^7>^ 
S#Jftl 3 0 0 OT?fcofc.fc&*lfeS£fMA) ©Mi7 6KOHmg/g-e 
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buIB (m&M 2-1) T-gtfibfcS^ft (A) 6SM8fffc: h)l*>5 OfiS&fc 

OlllS^TUtlLfli^tfe. £©3yb^£MJBET6 0°CT* h;i/x>£5S£fc 

t?pH£8mi&fc:§SgU 0. 4#m©:7>f ;i/*-£®$£*Til$©5lfeaj© 
ftmmzmco U -X& ;-7ny :/#££© 1/ -If- K * 77 -*5©ttft»** 
^^D|«7^UPA 1 5 0-CTO«tfP&*ai£bfck£$N WIKPft 
ttl8 0nm-CfeoL H£&*£tt> 3 0. 5%T*$.ofe 0 

(J»e#J2-2: :/7 

1MB 2-1) T-M^bfefi^ (A) 3 OM&^h)^> lOOii 

5£:£*tM) 2 o«M^*in^Ttr-x^;i/^i!(^i^v>T^bfc^s tefflbfc 

*^fefc|**bfc«fc:8 0-CTf5RIH*«-T*«SJ«ftffofco .*©«n 
*U»>A-rpH^81i^t:ii^U 0. 4/m©7*;i>*-*»«&*Ti*J© 

*&f£Pgttl 8 Onm*C*ofc. B&dtt&tts 3 4%T-fcofc„ 
bfctSSs «^Cft*-rs*«tt«WtB:6 0 0ppnnj*ofc o 
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U U-Y 8 4fifi^ n-T^l/T^U 1/— r 8 5S5Sx 2 
-t KD^i/o:^;i/^^^»Jl/-h3 5fifi^ * * ij j^WL 2 5 figgBs t- 
^*5/A/'VV**5s-2-3:*-JU^*rVS^—b 2 0. 0 

U aSTi&T&s MtHlJtC2 OVmRteiSVXs 1 3 0 0 0© 

*^»<D»**»fe. £ ©tf U ;i/***/x?-;W V 

*>7*-h 1/>XM0 I) SSliSHi^Wf^^^U-h 

£0. l«fi3B> £&fc/W >2 0 Oppm*^int/Tx jf*ftimis7 

(B) ©i§i££l#fco 

fi^fMB) 3 0««»fch;i/x>5 0««»*iPjtT*#**s C. I. K 
^>F^;i/- 1 5:3©2 0«*«B*JnitTlf-X^;i/^fR*«ffl^T^fCb 

arc* s®«6&* »; •> a© i nxsm b&-r * 6 o *:M&arF t 

TRfli^tfc. C®9Mbtt«7 5°C^1 OttMS4ft£j6$«s £©?l«£M£E 
T6 0*C"Ch/H>4^fc|!4bfe. *»fls*U«>A-CpHft8|ift 
CMEU 0. 4|tm07-f*^-*ij|*tTSflSl©J9fiifl)^««*flfc. 
U -X & / -X D y XttM© 1/ -if- K y X ^ -3fiT5« tt*^*««*l^ -f * P r 
7^UPA1 5 0T-TO*H^£SI£bfc££3s ¥^tfglil8 0nmf 
*ofc„ B£#ftftttx 3 0. 

mm mmi 2-3) T-s^ufca^rtt (b) 3 osmt h;ux>5 omsgB 
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ziuTLxmrnzit, c. i. 1 2 2©2 ommut&.fc& (S; 

2-5 : 75 >y *5*fe#J) 
^>^M^^'Jl/-h8 5mfigiJs n-^;i/T^U 8 5SS^ 2 

fc s «#bfc#e>, 7 5t$t#I^Ms ±fB©Bi^fc£2l$JSa^T?rF 

5SLts^$i#feo c©»^m> gpco^Ss mm^ttm&m 1 3 o 

0 0T*^ofe„ f ?>tifeiM©Mii 1 4 5 KOHmg/gt^ofco 

6 MSB h;i/x>5 OSfi^^in^T^fP^-frs jb-^V^y 

^ * > *?7 $ y o . 3 m»g&£»i hxmnmxm^mm^ 
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-epHft8£u&fcSigU 0. 4#m©7^;w*-ft&ji£#Tilfc0«£SiJ© 
#&&ft#fco fi£r#©&MI:^7*-* (8) #1 1. Ot^fc, U-X&y 

d v mm® i/— tf- k » r 9-*a3ttft»*«i^*i v-r ^Ph7^up 

Al 5 0T?¥*&tMP«ftffl3£bfcfc£3s TOtfrfSttl 8 Onmtfeof:, * 
fe* «fe-f 3-*^ (ft) i^atSflftfiih (33*H3fc*afc»fr : DSC) DSC2 

W1 0-3 1 6 9 0 9^&*fcfB«$nfc^li«l £Htta>#ttfi:J: D* 
fi8l2-6*S3&bfe. *-#>^y^ (^-^>C : =i P > tTT^a-tf >ft 

s^ttS) 5 o ms$ ta, ( i v) ^£ft£a^&#®?s«8y s e - i o n m 
mitm) 3 osM^^ftzic2 o ommm#ttox.TM : g$izmMu 

^ttlMB«tt#JTf^«l/fe»««[ftx »3E 
tt*PS^ »T«-s|-ftfilit.fcSjS«»fc«:Xbfco ov>t, ^«>s T^UD^hU 

0 OMffiftfi^LT?L«»ftiiS!{U £ftft*T*B4ft«V T±B ® s *** 
tt^tlTU:. ?STi^T^fc:6 0°C-e4 8^Prt^-SJiSftfTofeo *#£*L 
fcSfeSI©^icMft*^3b';»>A^pHft8iumt:^U 0. 4 /im(D7 >( 
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Dh7>y^UPA150 (Leeds & Northrup Microtrac UPA 150) X^U^U 
fcai^bfcfccSs ¥$&^gfc*l 1 OnmT-^ofeo -fe-fn-S^ (#0 
M^SM^MW- (^H^^Stt- :DSC) DSC 2 0 0T-^&&l©#7*<Si 

#sg&8!]£bfc*:£^ ^e»» v ife«fesu©^uv-©^7^^iagtt2 o°c 

(*6»2-7: ^7^fft«) 

luia («£&i 2-6) (DMm-cm^tzj$, (iv) T^ftaaA&^mtsttajT 
r*u?v-rsE-ioN mmtm) ©frfcDfcs (id 

(mm\ 2-8 : ^v>*mm\) 

10-31690 9-%&mtmm$ntzmMM 1 tmmtt&ti «t d« 

68J2-8£iagbfco C. I. K^>M/y K 1 2 2 £ 5 OSMdP^S; (IV) 
T^£;ii£Sl!rt4#fflM&8JSE-l ON (JBSfcSD 3 0M$££tJc2 0 0 

«a^*t:inx.T0^^itu $ p $;K&jii»ftfir«) -c>^2 mm 

«I*ff^feo c©c. I. ^^>hi/yK12 2§«^rtt^ffl?S^JT* 

TU^-fv^^iz-hsma^tiies^u^A ismsp^tki o os»8B£& 

£AT-pH£8tmfc:ligU 0. 4 //m©7 -r;i/*--Ctt«b 
Tifi*3fc^£|&5fcbfco ilttfcl.fcoTg^^^JO^^^fco U-X&y 

A 1 5 0 (Leeds & Northrup Microtrac UPA 150) T-^&^SfcSllJfebfc £Z 
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3s TOtt^ttl 15nm^ofe. 

fcx C. I. W>h^-15 : 3S5 0Il»ka (IV) 7^31 
^IMB»teSISB-10N (Mitt) 3 0ftMfcft*3 0 0Uft(fifi:ft| 

^7D/^^M>il 6M£fffc7* i; d - h 9*3|||i:J>W> 
-e>5S*^J:a§am*U^A0. 5SMfc*£&fc*ainbT6 0"CT?4 81$ 
HS^fiJfcfcfxofc, *Kfc*»;*AT?pH£8|&«fcWSU 0. 4 

M^ts; (iv) T^ttss^tt#M?s^jsE-ioN (mm<m) 3 oa 

MSPJ:*7k8 0 0a««(t>t:Jni*TiBWi![*4RfHJWj»bT^fc«fi : ofeo *^ 

Sfi&tJgfl&^fcU £A0. 5SMi;£;*£t:»]bT6 o-CT*48ram^ 
S^^ff^fco zK^'fb* U>>AT*pH^8grat:illiU 0. 4#m© 

*^fco 2 6K0Hmg/gffeofeo 

(5££8»J 2-11 : 77 y *£ftai) 

fc N *-s|?>^7y^ (7-^>C : 3D>t7>A-#>tt^tI) 5 OM 

msp^s; (iv) ^&*t*fi^tt#rai&&aisE-i on ohmm) 301 
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7k^flj*Ue/AT-pH*8l5mfcMU 0. 4>ttniCD7^;i/^-T-^3ibTffl 
0Uffii±4 5KOHmg/gf^feo M&ft<DmM&>^ (8) A$13. 

£ N A-il?>^7^ (7-^>C : ziu>\ZTy%-i£>m.3&im.) 501 
ggPfcS (IV) -C^£ft£«££!il®«&#JSE-10N (MmftgSl) 3 OS 

Hit BP fcaiJffiM* U 7 A 0 . 5 MSB § £ £ C«l LT 6 0 °C-£ 4 8 B#IM£- 
£j&£fr^>fco ^<D&s 7kmib*>;«>A^pH^8|u^t:^U 0. 4/im© 

o # e> ttfc«f &ai©Mifc* 9 5KOHmg/gt^f; 4 m&fromm&rt 

(8) #1 3. 

(*£&) 2-13 >*«&$) 

C. I. K$r*>M/y K 1 2 2£ 1 0Mg&£5£ (IV) T*^£ft£«1%tt 
#ffl?S&8«SE-l ON (*BSfc§0 6»*8Bfc£*l 6 OSM^fciDxTig 
W«*fl8»U KS* (SJIIKflUWft) T?*&2Btll#8<**3. 

*-;M * »J I/— h 2 fifi^s i?i/^D^-^ * ? U 1/- h 0 . 2 MSB. 

^^^'j/pti s«t k±ss£ttJMii»ttai o . i s« tmsstij u * a o . 
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C. I. W>M/«yK122$10iig|i« (IV) T*3i£*L5«-&tt 

iros&aisE-i on cmstHM) 6m$££*i 6 0M$*fcjD;t-cjg 

*7M*Ul/-r 2SMk 1, 6-^1J->^-;V^^^yi/-hO. 2 a 

£A0. 0 5fiMfc*10fifia*fi^UTJLfli«I«W»U c*i**tim- 
T±ffi©£J&^#fc#*fc»Tbfco *T»THfc 6 0 -CTf 4 8 RHfi^SiS 
*fxofc 0 #e»*ife3l6SlO»«*%zlcK'fti* U •> A7f p H 8 tKrUCMEU 0 . 
4 um(D7 4 /^-?rabT&*tt?ftNt£ bfco Ctlfc «fc Bl$©*&8!J 
©#$C&£T#fco H&tlfe»Si<Z>$flli^ 1 6 5KOHmg/gffc^o 
m^*©»#tt^7^-^ (5) *s i i. otjofc, 

ts c. i. 5 : 3*5 ommutft (i v) -ei^tisi 

£ttJMSfi£SISE-l ON (ttttffiB) 3 0MS&i:£;dc8 0 0fiS&*fc;DD 

«>5Mffifc«»HK:&y£A0. 5SMfc&£&fc»inbT6 0°C"C4 81$ 

HEU 0. 4 ^m®7 ^^-■CttiBLti*tt?Slft4 tfe. itltioT 
BW©3i6#J©^f[«[*»fc.^&tifc*ftffl©»llltt N 9 8KOHmg/gffe 
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(86812-16: */T>Mmi) 

t N c. i. t^>h^;i/-i 5 : 3^5 omm&iia, (iv) T^^ti^a 
^ttWM s e - 1 o n (teufcio 2 o aagp t^soo mm®* jp 

jtTjg^«££ 4 BSIMi* bT#&£fro fco^T-T^ U D - h U /H 2 MSB. 

2-T^U;i/T^ k-2-^^;v7 , p/i>^;vtJ>>^3 0figgpi:^>^;i/^^ 

0. 5«fif[5i:^^e»fc:»bT6 0'C^4 8l$P«^JS$fi : ofe„ 
^^JO^^^TK^^U^AT-pHSIymtC^U 0. 4/tm07^^ 

^e.tlfelffeSJ(OK®tts 1 3 7KOHmg/g7?fcofe.l^0»^^ 
(8) #1 1. l^feofeo 

fttf#£b<ffl^£;i*:#-e;^ tt^ttlfs^k *»lfe#k fiStfbffe*4s #tt£*iJiE 

(*fi»J3-l:^y^«ft»J) 

1/2/2 5 MMk /*>3>/M**yi/-h 2 0M3k n-^KP* y 1/- b 

3 5mm®, Vfrm5mm®%xtiM&mMLT^;-?-®m*mc:o - 
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fr^ fco # ^» tife^^j©^^*7k^* »; £ a-c ut p h 8 m'&z.mm 

(^H^aS^SSf- :DSC) D S C 2 0 0T-#63J 3-1 ®^7^TOft^i^ 
0S63J3-3:xH?>*;g68iJ) 

r ^ ^ 1 §r 1/ y F 6 0 fcfti&im tuIB 0» 
m\ 3-1) fc^iof Sfc: J; D lll(J0iM©^i$llfeo £fcs 3-3 

3-D fcTO<o^fc«tDB«i(o*6»i©»a«*#fc„ mmi 3-4 
®/K>;v-©**7^fe^^t±i 3°ctfeofeo 

3-5 : mmmm^m vtc?? * tmm\) 
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* *y 1/- M 6 fiSffix n - # >? y I/- h 5 0 £M X dUMMfflTx 

A77/>MPC-7 0 9 (temiTs&5fc£*t§Q ISMSfcJitFt-pT 5 *;!/ 
*;i/*:r*>0. 0 2S»&fr£>£5^ v-?g&fc&g?Lfc^ 0 . 0 

5 MSB© 5 £ y h*)$A*miMLtzJ*> 8 0 fi»8B fcJP^.T 

&£§*fc?igTU SJS»T«fc*ttfls* 'J ^AT?pH8lir«tiB«Ebfco 
0. 4^m©7^;i/^-7!^iibTffl^ : ?*|^*LTx B ft ©«6&J ©?}$[$& 
-te>f n-HTP (80 m£SSM3l- (^H^S^Sfh: DSC) DS 

C2 o 0TJtfiffl©^^tegPSft%«^bfckii5x mbtitcmmkDX^x 
3-5) fcra»©*isfcj:bB»0ifeai©^««*»fce 

(«ft»3-7:T*>^«fi»J) 

3-5) fcMtO^ttt:* t) B»0*6S!l©^SC«[*»«:o 
(*£*!|3-8:-fxD--if68J) 

fe#J 3-5) fcH»©^ttC«k D Btt©5ife8!l©#ftffc£*#fco 

U T-T?S^bfc«6»©H»> 
<*6*J 4-1 :77^Sfi: fiffifMb$ <fc £ ) 

ftH2 0 00-19197 2^^fcBtt£ftfc#»fcratt©*$*fc < koTx 
««ftsl«yT-TfS^bfc*e#J*»3gbfc. m#Ms iS&UgSf, 
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7 1 l£6fifi£Px OSfc) ^fi/>-7^ 'Jn-h ij;bY^ny-A 

N-6£5MSB. j; / ^;V7 ^ ;^ ^ ^ l/- h 5 IfSH M^StH^ 

mmtvxn- ^^)v^)vijr^>o. 6SfiSP£ffc&*K 

a»gPs 2-fc K d ^ri/i^;M ^ ^ 'J I/ - h 3 iifJs fyv (#0 iB'U^ 
->7^D-7-FM-0 7 1 3fcE£-tt Of*) ®U^l/>-T^U 

n- h ij;i/v^n^— AN-6*5iiS|5 % y :£?\>1/**^ I/— r 

^Vx^hV6 01I«|ls S^^S«Ji:UT2, 2' -T^tTX (2, 4- 

^^ti/oxhij;i/) o. h>5nm®ti®Mv 

h ^ 7 4 -fc:«fc £)«, ^^tifcitS^^^MiE^^*Ttt«^^T> 

*«m*»iPbTs #fi^©«£ria£fc-«4»*IU M£^*>*E&2lc4 0 0 
liS?WA-t:>^7 >y ^ 8 OiiSi^liDt tf-X^;VT'?18ibfco 

P A 1 5 0 T*¥^&^g£*l£bfc £ Z WmXW& 1 2 0 nmt $> o fco 
£fcs Hz* (ft) ^jtSM^SH- (^HjfelE^fiih : D S C) DSC 

4-2: 7*^ y *lg*4 : KftlUbiSfc: «fc S ) 
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#B¥1 l-4 3 6 3 6^&«fcia«*tifc5&tSfcH«©3Erttfc«kt>^ 

*-;KP*y l/-h 7 011^ 2-fc Kd^>3:^;M**'J p-h 3 5£M 

©t ert-rw-t*'^^ hi-b) 6. 5fi»lBJ0iB^«[*±B©R 
*«»©»T*4fcfta*s 2BHfofcttT*TLfc« ^T^T^s $£>CB&& 
t?l 5»B»6**Tx BMOKWTOKOHmg/g. &¥i$#^fi#ft 
1 2 5 0 0 (racl^W-^x-^aV^DYb^?^-!:,);^) 

. 15«gg&©C. I. 5 : 3 fc±B©*;W* ^JI/^W 

#b&#£> l«^tttt*jDitTpH*3-5i:U ±B©*>b**^afi**K 
=^*»*^»*3F«Mb**C. I. W>h7;v-15 : 3tc@*£-fr££ 

;i^Wt-;i^&fi^#T*^£*ifcC. I. tr^>h^;i/-i5 : 3©^ 

•>A2k^^iP^TpHS8. 5-9. 5hU Hfc lBBSHMHfettfc^ * 
»^Ts W^tf2 5%fcfc£<fc5fc^gbTx ££fc:0. 4//m©7^1/ 

Al 5 0T¥*^P@£89£bfci:£3s 1 0 0 nmTifc^fe, i; 

fc, -fe-f (#0 Sftj£££>*!k*§f- (^H^»*tf : D S C) D S C 2 

o o -zm&mou? zm&u&*m%. vit t c 5. *ife«£8]©# u ^-© 
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luiB 6$ 2-i) T*®y§bfc»-£# (a) 3 osms&fc Hi/x> i o oaa 

$£2in£T&fl¥£ii\$&&2&BVail Fast Blue 2 6 0 6 (t'Jx 

1 .0 OMfli£»TbTJMb£*fc. £©?Ub$»£$&ET 6 O-Cf h;i/x> 
*^fcl»*Ufc«fc8 0^5B#iaiH*T&m£^£fxofco *©gK Tk^fli 
#U»>AT-pH£8iy&fc:iSgU 0. 4>ain©7^;i/^-*il>i^-B-Tifl?J© 

WO 9 9 5 1 6 9&tft#PS¥2 000-9598 7-5&*©HJS0! HI** 

sj^^ifcs n. 4g(Dmm&i-\>vv&t. 2 8. o g<DZ)\s7T-)vm 

0°C©7lCl 2 0 0 gfc£tt&#s ^^7 7-;H0^7\/->)Al§4^ 
•e s 5b~^>X7^^M^T*$>S^-^>C 2 0 0 g»U gfil© 

MIA-t:>7*7^I8«^feo 9J©SjB$Sfc:3. 6g© 
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7*S*3-U>t. 2. lg©ffi$^-r y>Ail, 1 5 0 g(D7kt*tk&^ 
-jJ?>^7^^c?)^^?&^fco &J&&3g#T% ^iilMTf 3 0 

g©^t>*^9ot;-ei^ fijs$sc2 8. 1 3g©±ia©4-7^ 
yx^i/>^®icftlini/fe*~^>^y^©M^fcMi:. 2. Og©** 
^U/PR^^v^ 2. 0g©7^'J/l/K^;vts 3. 0 g ©EH 
#bfc 1 . o g0^yifi/>^'j n— ;i/2 0 o ot;^f;n-r;i/7^ u;v 

$&fc©m^tl£2 0##ttT$TLfco CtlK^RAU^AO. 2 2g$I 
JPU 8 0°CT* 1 8^S^^-frfeo »&ftfc£J»4ttffiTTJ»»U T-b h 

«£bfc*»©#*tt*»fc. 

TIB^l 4»© "HI" fcfcHii&W 1 ©-f "it 1" ttlfcittfj 1 <D4 

ti^arJi u ^ 1 ©ffe©#-^:fc J: tf#©^©#^ to & & a o 

rra i~^32 #©-r v^sa^fcui-sijcffitt, Gmmrnvj >z±mx.M 
5o «>^t x ^on-r3*©#&&©g&, «&#j©^>?*T-©^r»i:^©5i 
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B V P - Z MT-80££ ©T & £ „ 

^Jfcfl!©^ >*fcts ASPaHvfixfc 1. 0cal/cmHUffe5o 

»fiak S; ( l ) -e^£*iafci^s<fctf:S; ( 2) -e^^ti^^tifcllbTs 

±«©«HttlirB^M*wLs TS©^KIis $tS*!k Si (1) -e^^tiSfls 
^«:fcJ:tf5S (2) ^£ft3to&*&0«»S73KbTV>3o 

ffcto^ ^*©±fB$f3T*^&*iSfci^){±s WT©SDT-^So 

[1-1]: Si (1) ^wSftS-fc^SnffcoTs R#**^>*\n/£-CfctK n 
#1. m#l. 5Tf*?K M***®^**. 

[1-2]: 5£( l)-£^£ft£ft-^-C&o-?\ R # t — D >. n#l. 

0^ m#2. OTfctK M^Tlc^il^Tfe^o 

[1-3]: Si ( 1) Rifil, 3 9*?-)\'7*)im-C& 

>K n#0T-> m#4. 5"^feDs M^tK^M^^-So 

[1-4] : Si ( 1 ) T-^£ ftSflS-S-^-efc o Ts R 5&*-f V 7^>«T*& D s n # 3 . 
0 7?, m#l. OT&tK M#*f|i®^T'fcSo 

[1-5]: Si (1) T^^n^-fb^T-feot, Rifin-^**/)l&5 0%£2- 
^))"^* 5 0 %©&-&•£&»), n-'vfrS/Jl/OniM. 0"C N m# 1 . 
O-C&tK 2-^;i/^^r^;i/©n^2. mifil. 0-e$»Ds n-^S' 

/k 2-:^;i/^^>;i/fc$£Mtt&&;&U£A^&£„ 

[1-6]: Si (1) t^^JlS^ffeot, R#l, 
fctK n#7. 0T? N m#l. OT-fctK M#fl8^ h U AT-&5o 

[1-7]: Si (1) T*^£*i£fls£$re&o-t, R^>^D^J/M5 0%hn 
-^^;i/S5 0%©?i-&T*?)s ^^D^^r^>;i/^©ii^9. 0T\ m# 1 . 
O-C&iK M#x;i/*>^- M> »>A-e& >K n-^:7?-;i/S©ii#3. 5^ 
m#2. ^lA'J^AT-ifeS. 

[1-8]: Si (1) Wti^ft^lt-fcot, R#*2M.>^;i/S5 0%tn- 
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OT-mtfl. Otfeb> M#K + T-fc!K n-iy&V&CDnlfi 2 . 5-Cm#l. 

m#l. 5Tifc!K M&7kmm?1:$>Z>o 
[1-9]: ^ (1) ^£*i£ft^lT*fcoT N R^>^DA^>M5 0°/otn 

•C&tK M^H^V^-^A-efe^s n-^7^0k^3. 5T*m#2. 

[1-10]: 5$ (1) t?^^*lS^#JT-feoTs R*«ii-A^>;vS5 0%i:2 
-xf ;K^i/M5 0 %Oi^S Ds n-^^>;i/©ii#4 . 0-??m#l. 
0t$»5 N 2-^^;v^^r^;i/©n*s2. OT*m#l. Ot?feDs n-^^>;K 

[1-11]: S (1) T-^tiaft^JT-fcoTx R^>^D^>M5 0%J: 
n-^r^l/^S 0 %©&-§"£& >K ^^P^^r^;i/a©n**9. OTrm^l. 
0"C&Ds M#$§$:&y e?A-t-&>K n-^T-^^S^ndsS . 5"em&2. 0 

[1-12]: s£ (1) -e^^tiS-fb^-CfeoTs R^t^>f;i/S5 0%i:n 

#0-em#l. 0-efctKM#K*-(fife!K n-^>^;i/S©n# 2 . 5T?m#l. 

m#l. 5T*fctK M^^h»;«>Al?afeSo 

[1-13]: 5$ (1) -£^£;ft,3tfi£^-e&oTs R^n-^^SS 0 %t 2 
-x^;w\*$/;!,g5 0%©S^C&Ds n-^^^>;i/©ki&s4. Ofmtfl. 
Otto*)-* 2-^;W\*S';i/©k#2. 0tmA51. 0 7!&*K n-^*i/)K 

2 -^jv^^^fb^mmti »; »>A-e&5o 

[1-14]: S (1) -^2*i£fli#fre fe^Ts R*Sn-^;i/S5 0%i:n- 
^7^;i/g5 0%©ig-&T'&>K n-:/^;i/g©k#9. O^m^l. O^feDs 
M#$&7>^i>A-e&!K n-^r^-;V^Ok*S3. 5fm#2. 0 
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[1-15]: 5$ (1) X'^fl^it^mx^^X, Ris^^PA^;i/S5 0%fc 
n-^rf;H5 0 %©*g-&T*<fc *K S/^D^^;i/ScDk*s9. OTmtfl. 
0T'&D>M#$l|®7>^-'}'A-e&!K n-^7*^*©k^3. 5T-m#2. 

[1-16]: S (1) •e^^ilS'fc^-efeoTs R#*:*^>^;i/^T-&!K n 
#1. 0T\ m#l. 5T*fcoTs M#:J- h U £ A"?fcSo 

[1-17]: 5£ (1) ■C^^tlS^^T-fcoTs R#t-7^;i/a-£&!K n# 
1. 0Tf N m* £ 2 . Ot&oT. Mifib V S -)17 $>T*$>5o 

[1-18]: 5$ (1) T-^^tlSflS^T-feoTs RAW V^;VST*fe tK n# 
3. 0-em#l. Ot-ife^ MAST^^E— T-e^So 

[1-19]: 5S (1) T-^^ti^^tl-efeoT, R#n-^*$/,«T*n#4. 
0T?m#l. 0©fc©£s R*s2-ai^;P'\^r^;vS-Cii^2. 0T*m#l. 0 
•£££*>©© 1 : li^tfeot, Mtt*iJ>)A-Cfe5. 

[1-20]: 5S (1) ^£*l£<fb-£t»-e&oT> R^da^>;H5 0%J: 
n-A7f;vS5 0%©S^*^ D^->;b*©n*s 9 . OXmifil. 
Of&tK M^7K^M^*t)x n-^r^;V^©n^3. 5-?fm#2. 0X& 

[1-21]: 5fc (1) XmZiiZfc'&yiX&iT. Rifi**^>?)l>&5 0%tn 
-^>^S3 01 -fV^>^S2 0%©l^t-i&5o ^t'OfMOn 
#0T*m#l. Otfe^MM^fe^ n-^>:f ;i/£©n# 2 . 5T-m#l. 
OT-fcDsMtflB&Ty^-^A-e&Ds -f V^>^;i/*©n#3. Ot-mtfl. 

[1-22]: jfc (1) T-^^tiS'Tb^-efeoTs R#n-^:^>;i/S5 0%£2 
-x.f-JU'\**/JU&5 0%<DU-&X*$>\)s n-^i/fyVUL&A. 0Tfm#l. 

[1-23]: & (1) -£^&*iS'(b£4refcoTs R#^>* da^^;H5 0 %fc 
n-^r^jl/^S 0%©?g-&T*&*K ^n^*S/;i/g©n#9. Ofmtfl. 
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[1-24]: 5$ (1) T^^ti^fli^Tfeo-r^ Rtf^>f;H5 0%i:n 

#0"??iii#1. 0T*&»KM#K + -e&!K n-^>^;i/g©n# 2 . 5fmi)51. 
Otrifc >K MtflS7>t=') AffclK >f V^>?-;i/S©n# 3 . Ofmis 1 . 

[1-25]: 5S (1) T^£*i5iT5i^JT*&oTx u^**y)l&5 0 

0 7?$>Ds MtfAS^hU ^A-e&tK n-^:r?-;i/g©n#3. 5T*m#2. 

[2-1]: 3* (2) T-^iiS^tfeot, n# 2 -eEPttx^l/ 

[2-2]: 5$ (2) -Vm^fi^h^^^X^ n#0. 8fEPIii?l/>^ 
^©#f&S<, 

[2-3]: 5£ (2) ti^ftlSMt^oT, n#4-£E P&Ji?-U>:fr^> 3 

bT t*p e 1/ 1 ©itrefc 5 0 

[2-4]: 5£ (2) -C^^tiS-fb^T-feots n#l. 5fEPH:x^l/m 

[2-5]: (2) •e^nS'fc^T-feo-Cs n#2. 8tEP«:x^l/V^ 
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